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Sequence Records And The Discovery Column

Displays of sequence records in the NCBI Entrez system are enhanced to make the analysis and data ac-
cess easier. The right-hand Discovery Column (A) provides direct access to analytical tools at the NCBI
(B), including the “Find in this Sequence” search, and provides summaries and links to the most relevant
data related to the record (C). The "Related Information" list (D) at the bottom of the Discovery Column
Display format (GenBank) and Send to menus render and provides a comprehensive set of related records from

save record in various formats, respectively. other NCBI databases.

GenBank ~ — Sendto:~ Change region shown \\

Rattus norvegicus proopiomelanocortin precursor (Pomc) Customize view ® Change region shown
mRNA, complete cds @ "N, and Customize view
GenBank: AF510391.1 Analvae this ceauence = specifies regions,
FASTA  Graphics o E“;MST i strand, and features
Goto: [¥) biek Pri displayed. Click arrow
LOCUS AF518391 714 bp mRNA linear ROD 27-MAY-2082 £ rimers B to open.
DEFINITION Rattus norvegicus proopiomeslanccortin precursor (Pomc) mRNA, Highlight Sequence Features

complete cds.
ACCESSION AF518391

Find in this Sequence

VERSION AF510391.1
KEYWORDS _
SOURCE Rattus norvegicus (MNorway rat) Articles about the Pomc gene
ORGANISM Rattus norvegicus Localization of the dopamine receptors v
Eukaryota; Metazos; Chordata; Craniats; Vertebrata; Euteleostomi; of types 1and 2 on  [Dokl Biol Sci. 2017]

Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; Myomorpha;
Muroidea; Muridae; Murinse; Rattus.
REFERENCE 1 (bases 1 to 714)

Variable proopiomelanccortin expression
in tanycytes of the [J Comp Neurol. 2

Related citations for the

AUTHORS  Takamori,¥. and Yamada,H. The expression of orexigenic and
TITLE Isolation and characterization of rat proopiomelanccortin <DNA anorexigenic f. [Int J Dev Neurosci. 2 Gene record from PubMed
JOURNAL  Unpublished See all
REFERENCE 2 (bases 1 to 714) C
AUTHORS  Takamori,Y. and Yamada,H.
TITLE Direct Submission Pathways for the Pomc gene _
JOURNAL  Submitted (@8-MAY-2882) Anatomy and Cell Science, Kansai Medical Endogenous sterols
University, 1@-15, Fumizono-cho, Moriguchi, Osaka 57@-8586, Japan Pathway information from
FEATURES Location/Qualifiers Cytochrome P450 - arranged by ;
e 1 14 substrate type NCBI Biosystems database
iorﬁanism;nattus norvegicus” The Discovery Column Phase 1- Functionalization of compounds
mol_type="mRNA" A 0
/strain="Sprague-Dawley” provides rapid access to Seeall..
/db_xref="taxon:10116" analysis tools and related
) /tissue_type="hypothalamus data. Reference sequence -
Bens .74 information
/gene="Pomc RefS . . NCBI curated reference se-
cos 1..708 efSeq alternative splicing
""""" /gene="pomc" See 2 reference mRNA sequence sp| quence records

/note="prohormone; includes hormones such as MSH, ACTH, vanants for the Pome gene.

lipotropin, and endorphin™
/eodon_start=1

/product="proopiomelanocortin precursor” More about the Pomc gene =
/protein_id="pAM43934.1" Pomc gene
/translation="MPRFCYSRSGALLLALLLQTSIDVWSWCLESSQCQDLTTESNLL Also Kﬁown As- Pomec1. Pome2 NCBI Gene record
ACIRACRLDLSAETPVFPGHNGDEQPLTENPREKYVMGHF RWDRFGPRNSSSAGGSA0RR alphaMSH ' ' '
AEEETAGGDGRPEPSPREGKRSYSMEHFRWGKPVGKKRRPVENYPNVAENESAEAFPL
EFKRELEGEQPDGLEHVLEPDTEKADGPYRVEHFRWGNPPKDKRYGGFMTSEKSQTPL
VTLFKNAIIKNAHKKGO"
ORIGIN Homologs of the Pomc gene
1 atgccgagat tctgotacag tcgeotcaggg gocctgotge tggooctoct gottcagace The Pomc gene is conserved in hum Homologous (G gy
61 tccatsgacg tgtggagotg gtgoctggag sgoagccagt gocaggacct caccacggaa chimpanzee, Rhesus monkey, dog, ¢ from NCBI HomoloGene
121 agcaacctge tggettgeat cogggectge sgactcgacce tctoggeggas gacgoecgty mouse, chicken, zebrafish, and frog. database
181 tttccaggca acggagatge acagcccttg actgaasatc coccggaagts cgtcatgggt
241 cacttccget gggaccgott cggoccgaga aacagcagca gtgotggogg ctcagegoag
301 aggcgtgoge aggaagagac ggcgggggga gatggccgtc cggagocasg tocacgggag Related information
361 ggcaagcget cctactccat ggagcacttc cgoctggggca agocggtges caagsagogg .
421 cgcocctgtga aggtgtaccec caatgtcgeo gagaacgagt cggocgagge ctitccccta Protein
481 gagttcaaga gggagctggs aggcgagcag cotgatggot tggegcacgt cotggagoog Taxonomy
541 gataccgaga aggccgacgg gocctatcgg gtggageact tocgotgggs caaccogooc BioSvst Use links in “Related Infor-
681 aaggacaagc gctacggegg cttcatgacc tocgagsaga gocagacgoc cctggtgacg losysiems . .
661 ctcttcaaga acgccatcgaacgcg cacaagasgg gocagtgagg gtgc Full text in PMC mation” section to access
. - . related data for this record
Clicking “Find-in-Sequence” Functional Class
opens an input box for query Gene
Ly AP . Probe
pattern. Clicking “Find” updates the sequence display

PubMed (Weighted)

with identified patterns highlighted.

UniGene
" \EEEI
ATCAA x| | Help (X
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Page 2 Display Sequence Records at NCBI

Batch Display For Sequence Records: An Example For Proteins

Multiple record views and search results in the Entrez sequence databases, such as nucleotide, protein, EST and GSS,
feature rapid access to related data, flexible data display and download options, and direct access to the analysis tools
(A): BLAST, the multiple alignment tool COBALT (for protein only), and the “Find in these Sequences” pattern matcher.
A FASTA display of two or more protein sequence records (three in the example below) has the “Find in these sequenc-
es” function (B) activated. Searching with the input pattern, such as the one specified in ProSite syntax (C), identifies
and highlights the pattern occurrences (D). You can retrieve records from other
databases, related to the set of sequences displayed, by using the “Find related
data” pull-down list (E).

Taxonomic distribution of the retrieved set is
given in taxonomy portlet, allowing quick
filtering of the result by taxonomic node.

FASTA « Sort by Default order = Send to: Filters: mnanage riers
Resultsh " R -
S . : : esults axon
protein white [Nasonia vitripennis] Display settings (FASTA) and Send Y
1. NCBI Reference Sequence: NP_D01177963.1 | to link to menu for display format Top Crganisms [Tree]
) i i 1)
GenPept Identical Proteins  Graphics  Related | change and saving of all the records Rattus norvegicus (1)
in this set, respectivel Homo sapiens (1)
? e Masonia vitripennis (1)
Next record
>gi|20@388172| ref|NP_BO1177963.1| protein white [Masonia vitripennis]
MATIKETTPLLKKFDKEVLENGQWIYEALPPINPNIELQQF SDTSEKFODS LINKGLOKRYKGADKIALT
YPHKNTSVYCTEKNKRFYDF STHNNTNK TEKQLLKMVSGTAYPGEL LV HECE e 41T LLNVLTFRCSS Analyze these sequences
DWVVSGNT ATMEQQVNSHMLAS QMAYWQODDL F TG TLTVNEHL LFQALVRMDKNIPYKQRIRRWNEVTSE Run BLAST

LALTECRNTIIGIPGKIKGISGGEMKRLSFASEVL TDPPLMLRDERTSGLDS YMAHQVISVLKNL TGRGE Align sequences with COBALT
TIITTLHQPSSELFSMFSXTLLTAEGRVAFHESTEEADEFFKS LEASCPNNYNPADFYIQLLAYVPGREY
ACRHAIHKVCDQFECSMLGKKT SNKVQNIIDFVEENHYRNKNMQIKMLTYKASHLEQFKAVLWRSHLSYI Identify Conserved Domains with CD-Search
KEPILIKVRLLOTIMWSLLIGIIYLNQKLDQDGYMNINGALFIFLTYMT FONVFAVIHWFCSELRIFLRE
HANGMYRT EIYF ICK TMAEAPT FIAVPLIFTIIAYPMIGLYPDIRF FTTWGIVALVANVSTSFGYLISC
TSTHLSMVLSIGPPYITIPFLLFGGFFLNTASYPTY LKWFSYLSHFAVGNEAL LTNQUADTESTNC TRSNY
TCPKSGLMVLQTLNFNKEDFFWMDICALVVLITVFRIVSLLALISKT FKKRN

Find related data =

Find in these sequences

{=]

cystic fibrosis fransmembrane conductance requlator/[Rattus norveqgicus]

2. NCBI Reference Sequence: NP_113694.1 /Z Database: | Select M
GenPept |dentical Proteins Graphics Related/Sequences  |dentical Proteins S’.gl’c‘m )
Biocollections
Previous record Next record BioProject
»gi|91982740 |ref|HNP_113694.1| cystic fiprosis transmembrane conductance regulator [Rattus BioSystems .
norvegicus] Conserved Domains
MQKSPLEKASFISKLFFSWTTPILRKGYRHHLELSDIYQAPSSDSADHL SEK LEREWDREQASKKKPQLI Recent aq Gene he
HALRRCFVIRFVFYGVL LYLGEVTKAWQPVLLGRI TASYDPONTEERSIATYLGIGLCLLFIVRTLLLHP Genome
AIFGLHHIGMQMRIAMFSLIYKKT LKLSSRVLDKISEGOLISLLSNHLNKFDEGLALAHF IWIAPLOVVL GSS
LMGLLWOL LQFSAFCGLGLL IVLVIFQAT LGKMMVIfYROKRAAKINERLVITSEVIDNIVSVKAYCWESA HomaloGene
MEKIIESLREEELKMTRRSAYMRFFTSSAFFFSGHFWVFLSYLPYTVINGIVLRKIFTTISFCIVLRMSY
TROFPTAVQIWYDSLGMIRK IQDF LQTQEYKWLENMLMF TGLVMENVTAFWEEGFQELLEKVQLNNDDRE OMIM
TSHGENHL SFSHLCLWGHNPYLENINLNIKKGEMYATTGSTGAGKTSLLMLI LGELEASEGTIKHSGRVSF PMC
SSQISWIMPGTIKENIIFGVSYDEYRYKSVVE. EDITKFAEQDNTVLGEGGWTLSGGQRARISLAR PopSet
AWYKDADLYLLDSPFGYLDVLT EEQIFESCVIKLMASKTRILVTSKMEQLEKADKILILHEGSSYFYGTF Protein
SELQSLRPDFSSKLMGYDTFDQFT EERRSSTL TETLRRFSVDDAST TWNKAK (S FRQTGEFGEKRKNSTL Protein Clusters
SSFSSVKKISIVQKTPLSIEGESDDLQERRYSLVPDSEHGEAALPRSNMITAGPTFPGRRRQSWLOLMTF PubChem BicAssay
TPSSVSS5LQRTRASIRKISLAPRISLKEGDIYSRRLSQDSTLNITEEINEEDLKECFFDOMVEIPTVTT PubChem Compound
WNTYLRYFTLHRGLFAVL TWCVLVF LWEVAASLFVLIWLLKNNPYNGGNNGTK TANT SYWVWITSSSFYYT PubChem Substance
FY¥TYVGWADTLLALSLFRGLPLVHTLI TASKTLHRKMLHST LHAPMSTFNK LKAGGT LNRFSKDTATLDD PubMed
FLPLTIFDFIQLLFIVVGAIIVVSALOFYIFLATVPGLAWF ILLRAYFLHTSQOLKQLESEGRSPIFTHL SNP -
VTSLKGLWTLRAFRAQTYFETL FHKALMLHTANWFMY LAT LRWFQMRIDMIFVLFFIVWTFISILTTGEG
EGTTGIILTLAMNIMSTLQWAVNSSTIPTDSLMRSVSRVFKF IDIQTEESICTKIMKELHSED
NEHVEKCDTWRS GGEMVVKDLTVKYYDDGNAILENISFSISPG LGRTGSGKSTLL5A| Find related data =
GEIQIDGVSWMSMTLQEWRKAFGVYTQKVFIFSG BNGKWRDE ETWKVADQVELKS| st ot ce- [Nucleotide -

LMFTLVDGGYYL SHGHKQLMCLA IILLDEPSAHNLDPITYQVIRRVLRQAFAGCT
EAMLDCQRFLVIEQGNVHOYES LPALLSEKSWFQRALSS5EKMKLFHGRAS S KQKPRTQITA| Option:

VQETRL | Encoding mRNA x 7|
DNA mismateh repair protgin Mih1 isoferm 1 [Homo sapiens] Link from protein to encoding mRNA \
3 NCBI Reference Seq:fnce. NP_000240.1 i
GenPept |dentical Profeins  Graphics Related Sequences  |dentical P(| Find items :utcinotlrréous prptein records
ucleotide

Erevious rec| Mature Peptide
>gi|4557757 | ref|Nf_oe8240.1| DNA mismatch repair protein MLhl isoform 1 [Homo sapiens] || Order cDNA Clong
MSFVAGVIRALDETVWIRTAAGEVIQRPANATKEMIENCLDAKSTS IQVIVKEGGLE LTQIQDNGTGIRK

EDLDIVCERFTTSKLGSFEDLASISTYGFRGEALASISHVAHVTITTKTADGHCAYRASYSDGKLKAPPE All nuclectide sequences from this genome
PCAGNQGT QI TVEDLFYNIATRREALKHPS EEYGK ILEVVGRY SYEMEGTSF SVKKQGE TVADVRTLRNA TSA project

STVDNIRSTFGHAVARELTETECEDKTLAFKMNGY ISHATSVKKC TFLLFTNHRLVESTSLRKATETVY WGS Project

AAYLPKNTHPFLYYSLE ISPQNVDVNYEATRAEVHF LHEES T LERVQQHIESKLLGSHSSRMYFTQTLLP Genomic records /
GLAGPSGEMVEST/TSL SSDRVYAHQMVRTDSREQKLDAF LQPLSKPLSSQPQAIVTEDKTDIS

[AG)-X(4)-GK-[STL) <C .m 10fd [} [n NP_001177963 : 121-128 Help %
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Display Sequence Records at NCBI Page 3

Feature Highlight: Correlating Subsequences To Their Annotation Feature

The GenBank flatfile display of sequence records shows the locations of biological features in the FEATURES section
(A). A new “Feature highlight” function was added to relate functional annotations with the sequence. In the GenBank
report with the FEATURES section displayed, clicking any linked feature (B) highlights the corresponding region in the
sequence (C) and opens the feature highlight bar (D) at the bottom of the record.

GenBank ~ Send to: Change region shown =

Homo sapiens complement factor H (CFH), RefSeqGene
(LRG_47) on chromosome 1

Customize view =

Basic Features

NCBI Reference Sequence: NG_007259.1 ® Default features

FASTA  Graphics Gene, RNA, and CDS features only
Features added by NCBI

Goto: ¥I 25211 SNPs

LoCUS NG_B87 253 182454 bp DNA linear PRI 256-NOV-2018 Display options

DEFINITION Homo sapiens complement factor H (CFH), RefSegGene {LRG_47) on

¥/ Show sequence
chromosome 1.

Show reverse complement

ACCESSION  NG_@7259
WERSION NG_#87259.1 IM
KEYWORDS RefSeq; RefSeqGene.
SOURCE Homo sapiens (human) a
ORGANISM Homo sapiens Opens the Highlight Feature Bar and highlights feature Analyze this sequence —
Eukaryota; Metazoa; cH annotations from the FEATURES table of the record. Run BLAST

Mammalia; Eutheris; Ed TheHighlight Feature Bar can be used to navigate to
Catarrhini: Hominidae;] and highlight other features and provides links to display o
the highlighted region separately. Links in the FEATURES | Highlight Sequence Features

COMMENT REVIEWED REFSEQ: This | table will also highlight the corresponding region of the p Find in this Sequence
collaboration with Jou sequence.

sequence was derived 1

Pick Primers

More. ..

This sequence is 5 rei] Articles about the CFH gene =
summary: This gene is a member of the Regulator of Complement gi%g%a“or bEtwi?ank?.ZHéEmBg;ng
A Activation (RCA) gene cluster and encodes a protein with twenty polymorphism [Klin Oczna. °l
short consensus repeat (SCR) domains. This protein is secreted into Mesenchymal Stem Cells Control
FEATURES Location/Qualifiers Complement C5 A [EBioMedicine. 2018]
source 1..182434 . Recurrent structural variation, clustered
Jorganism="Homo sapiens” sites of [Proc Natl Acad Sci U S A 2018]

/mol_type="genomic DNA"

Seeall...
Jdb_xref="taxon:26@6"
/chromosome="1"
/map="1g31.3 Reference sequence information (=
gene 4868. . 100494
/gene="CFH" r . .
Xtra.sections oo forClarity i More about the CFH gene d
exon 4868..5165
Jgene="CFH" Homologs of the CFH gene >
/gene_synonym="AHUS1; AMBP1; ARMD4; ARMS1; CFHL3; FH;
FHL1; HF; HF1; HF2; HUS" ) ) =
Jinference="alignment:Splign:1.39.8" Related information
/number=1 Protein
4872 PublMed
/gene="CFH"
/gene_synonym="AHUS1; AMEP1; ARMD4; ARMSL; CFHL3; FH; Taxonomy
FHL1; HF; HF1; HF2Z; HUS" Components (Core)
Jreplace="c" .
C /replace="t" Full text in PMC
/db_xref="dbSNP:398576096" Gene
cos join(51@8..5165,25968..26153,26847. . 26952, 28979. . 29855, HomoloGene
3@466..3@657,32613. . 32783,38054..38227,42410. .42604,
43@53..43229,66725..66907,68583..68759,78111. .78287, OMIM
F 79460..79642,79751..79938,81336. . 81512, 80514 . . 80995, PubMed (Weighted)
S9@465..98658,93609. .93782,94865..95841,96442. . 96618,
988087..98989,100101. .100383) RNA
/gene="CFH" SNP
exon Y .
chs _— g op 4868 .2165"
exo 4981 gl tcacaattct] e
ene cttaaaapat] Jgene_synonym="AHUS1; AMBP1; ARMD4; ARMS1; CFHL3;
gnF'.NA : - : : e g | FH; FHL1; HF; HF1; HF2; HUS"
STS 5161 Mgtaag attaaaagag tttct gaaaactgta ttatga-aaca tttgc‘taatg AN e
atgcttttca caggagtaat itttga tttagasast gtgcttaagt attctgtaac (IEER I
£X00n v | Feature 10f22 | NG_00725%:1 segment @ Details (¥ Display: FASTA GenBank Help X |

You can switch the features highlighted to other types using the pull-down list (E). The “Feature” (F) link in the menu bar
anchors the display to the corresponding item in the FEATURES section. Arrows (G) allows the navigation through the
features in the selected category. The number of highlighted feature and the total number are shown between the two
set of arrows. The Details box shows the annotation for the highlighted feature, which you can minimize using the down
arrow (H). FASTA and GenBank links display the highlighted subsequence containing the feature in these formats. De-
activate the function and removes the controls by clicking the “x” icon (I).
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Display Sequence Records at NCBI

Other Display Format And Download Options
You can display and download sequence records in several formats, such as Summary, GenBank, efc., using pull-down
menus linked to display formats (A) and “Send to” (B). The “Revision History” (C) option tracks changes of the sequence
record. This specialized display allows direct pairwise-comparison of different versions of a record to highlight sections

Summary -

Homo sapiens Com

Send to: v

snt factor H (CFH), RefSeqGene (LRG_47) on chromosome 1

where changes or updates occurred.

102,494 bp lingar D
Accession: NG_007253.
Protein  Publed Tgx

GenBank FASTA /A'aph [}

o GenBank -

——

Send to: =

Homo sapiens complement factor H f{CFH), RefSeqGeng (LRG_47)

7 on chromosome 1
Format / MNCBI Reference Sequence: NG 007259.1 D
FASTA  Graphic
& Summary i — * Complete Recg —
GenBank @ Coding Sequénces LF
GenBank (full) Gane Feafures
FASTA * Complete Record
FASTA (text) Choofe Destination Coding Sequenceg
Graphics Summary / : Gene Features
ASN 1 GenBank * File Clipboard
Revision Historg.-' GenBank (full) ollections Analysis Tool Choose Destinatio
Accession List FASTA I File Clipboard
Gl List if-lNL1 Dgwnload 1 item. Collections *¥inalysis Tool
. INSDSeq XML | Farmat ;
Additional formats, such as ﬁn}'Seqq)(ML FASTA - Choose Sequence Analysis Tool

FASTA, Feature Table (for

Feature Table

®|BLAST

Gl

features annotated on the rec- | accession List | ~"°% © ormerBLAST
ord), and XML, are available I List Create File -
through the “Send to” menu GFF3 == Submit

(D). For nucleotide sequences ‘
with annotated coding regions, the FASTA sequences of these regions can also be downloaded using the “Coding Se-
quences” (E) option. Selecting the “Analysis Tool” (F) option expands the “Send to” menu to include options for analysis
tools (G). From here, you can submit the sequences to BLAST search or to target-specific primer design using Primer-
BLAST.

Complete Record

# Coding Sequences
Gene Features

Example: Coding Sequence Download

A common task is to get the coding sequences for all of the genes annotated on a bacteri-
al genome or plasmid. The displays below show the partial results of downloading FASTA
nucleotide coding sequences (H) and their encoded protein sequences (l) for the Esche-
richia coli plasmid p271A (www.ncbi.nlm.nih.gov/nuccore/NC_015872.1) using the “Send
to >> Coding Sequences” option (J).

Download features.

Format

FASTA Nucleotide ¥

| FASTA Nucleotide
Create File |'FASTA Protein
T

>1cl|NC_015872.1 cds YP 004765012.1 1 [gene=nuc] [protein=plasmid conjugative transfer
endonuclease] [protein id=YP 004765012.1] [location=complement (870..1235)]
ATGATGGCTTATAGCTTTACCGCGAT GGATATRAATGCAGGCGCTGET CRAARGCTRAARMATCGCGGTIGTICG
ATGTGARLATCGTTATCGRCGARCGCGGCARTCGTARTGACGTARGCCACCGTGCGATGRAGTACATTGT
GRALAACGAGRTCCCGCTGCGEETIGGATAGCGACTITCCTATCCAGCATGACRAGGTGATGATTATTGAT
GLACGETCAGTTCAGACGEGCAGCTTCALCTACACCARAGCAGCAGART »1cl |NC_015872.1 prot_YP 004765012.1 1 [gene=nuc] [protein=plasmid conjugative
TGGTGATCTGGAACATGCCCCAGCTGGCARRACCTTATCTIGAGCACT] transfer endonuclease] [protein id=YP 004765012.1] [location=complement (870..1235)]
GGAGGACTATLARATGE MMAYSFTAMDIMOALVKAKNRGVDVEIVIDERGNRNDV SHRAMEY IVENE IPLRVDSDFPIQHDEVMIID
>1cl|NC_015872.1 cds YP_004765013.1 2 [gene=traG]| ERSVOTGEFNYTEALE SENSENAVV IWNMPQLARPYLEHNEDEWNRGEDYE
[protein id=YP 004765013.1] [location=complement |>1cl|NC_015872.1 prot_YP_004765013.1 2 [gene=traG] [protein=TraG]
ATGAATCRATCATCGGCTTATTACCAGCTGGGGCCGCTGCGGGRAGTAT] [protein_ id=YP 004765013.1] [location=complement (1394..23895)]
AAGTCCGAATCRACCGTITATARCGAGGTGGTITGTGACACATTCGRAGH MNQSSAYYQLGPLREYFEDPGVFEVRINRYNEVVCDT FEGREI IQNDSITGAFIDNLTARLT SANNVSED
CAGCRATTRCCGGCGCGTITTATCGATARCCTGACTGCGGCATTAACCAGI MINDVVLEPDGSRGIICLPPAVIDNTARIAFRENIALDKDLATLSQEGIFEFCREIDSHKRELDDDDLLLE
ATGATTAATGACGTGGTGTTACCGGACGETTCCAGGEGARATTATCTGT] ELYRAKRREEFLLTAVRRKKRTVVVVGETGSGKTVLTRALLKAT SPQERVI IMEDAHEVEATHLEEAVYME
ACACCECCGCTATCGCTTTTCGTARRRRTATCGCECTGEATRARRGACC] YEGHDKPGLAT FTQCLKACHRLTPDRIFMTELRDDAAWDY LQALNT GHPGGLT STHANSAMDAFTRIGLY
TATCTTTGAGTTTTGCCGEGARATTGACAGCCATARGCGCEAGCTGEA] vRATEVERMLD T SDIMRLLEST I DVVVEFMAKEK IRE IYYSPEVEYECMITGE TR
GAETTATACCGEGCTARACGCCEGERAGRATTTTTGCTTACTGCEETA] 5101 |NC 015872.1 prot ¥P 004765014.1 3 [gene=traF]
TIGTGEEAGARLCCGEET CAGGGARARCGETACTCACCCGCGCCCTGC]
ACGCGIGATARTCATGGAGGAT GCTCACGARGTTGRAAGCTACCCACCTY
TATGGCGETARRGATARARCCAGGGCTGECTACGCCGACGCAGTGCCTTE
CAGATCGIATCITCATGACAGAGCTGAGGGATGATGCTGCATGGGATTE
ACRCCCTGGCGGCTITRARCCTCCACACATGCTARCTCGGCGATGGATGC]

af

[protein=TraF]
[protein id=YP_004765014.1] [location=complement (2446..3585)]
MARKVDIDSELDNNSFDDERGGMPAQKRRTAPGLRAFIATLATIAMCFVGVII¥YTHTRELAPDTAKTDSGN
FNDGVSSLESYQFNINPNVGGAAL PAPDANROAMO DK AKADYEASHNNAGRTHNGEEQLT PFEEMAMOREL
SGDLTGENGGGRTATKADQOOGDE SSDGSSALAKQLT PARLEGTKAGVMONMSMT IAKGTMIPCGMSTEL
DITIPGMVSCRVIRDVY SVDGLVELIDKGATVIGEMNGGLENGRARVFVLWERAVNPDGT FINLDSAGTN

GITARAGCTACCGRARGTGGGCCGTATGCTGGATATTITCTGACATTATG]

SLGS5GIPGOVDTHFWDRFSGAVEFI SVLSDALOAGVAARAONGNNIQF SNTQNNSQELASEALRATINIEF
ATGTGGICGITITCATGGCGRARAGEAAGATTCGCGRAAATCTACTATT(

TLYDQQGDAISIYVVRDLDFSDIYSLADN

CATGRATGGAGGGATRALAGTGR T
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